LVAD placement should be delayed in the setting of an acute infarct involving the LV apex. 4 In the case of post-MI-VSD with extensive infarction and a high risk of biventricular failure, a TAH should be implanted.
Bilateral pulmonary artery banding with ligation clips: A novel technique resistant to residual stenosis
Yukihiro Kaneko, PhD, Ikuya Achiwa, MD, Hiroyuki Morishita, MD, and Miyuki Shibata, MD, Tokyo, Japan Bilateral pulmonary artery (PA) banding (BPAB) is a less invasive alternative to the Norwood procedure for hypoplastic left heart syndrome (HLHS) and related defects. Conventional BPAB, that is, bilateral PA narrowing achieved with expanded polytetrafluoroethylene tape, has its drawbacks, including high risks of residual PA stenosis after debanding and difficulty in attaining laterally balanced degree of banding.
1,2 Conventional BPAB, which produces circular narrowing, inevitably reduces PA perimeter significantly. If PA narrowing could be attained with no or minimal reduction in its perimeter, the risk of residual PA stenosis might be reduced.
We have devised a novel BPAB technique whereby ligation clips are halfway closed into a rhombic shape to narrow bilateral PAs. At surgery, bilateral PAs were exposed through a median sternotomy and encircled with heavy threads. By gently pulling the threads, ligation clips were applied around both PAs. When the degree of banding was deemed inappropriate by oximetry or ultrasound, the clip was taken out with a clip remover (Hemoclip remover; Teleflex Medical) and replaced with a different sized clip. 2 The novel BPAB technique was used in 8 neonates with HLHS and 7 high-risk neonates with congenital heart defects other than HLHS. Age at operation ranged from 1 to 15 days (median, 3 days). For more precise adjustment of banding, a clip applicator sized 1.3 mm was introduced in the last 3 of the 15 operations. For the right PA, clips sized 1.2, 1.3, and 1.4 mm were used in 6, 3, and 6 patients, respectively. For the left PA, clips sized 1.2 and 1.4 mm were used in 12 and 3 patients, respectively. Further intervention for a patient with HLHS and multiple extracardiac anomalies was refused by that patient's guardians. The remaining 14 patients went on to undergo second-stage surgery entailing clip removal. The PAs appeared to revert to adequate size after clip removal. No further enlargement of the PAs was required during surgery in any of the patients, although 1 patient who had clips in place for 284 days did require percutaneous balloon pulmonary arterioplasty for residual PA stenosis 4 months after debanding and truncus arteriosus repair. The remaining 13 patients who had clips in place for 11 to 152 days (median, 93 days) were free of residual PA stenosis 2 to 28 months after clip removal (median, 15 months).
Although we have introduced a novel BPAB technique, the idea of using noncircular PA banding to reduce residual PA stenosis is not new. A telemetrically adjustable device (FloWatch-PAB; EndoArt, Lausanne, Switzerland) was manufactured to narrow the pulmonary trunk by deforming it into a banana-shape. 3 The pulmonary trunk was reported to revert to adequate size after removal of the FloWatch-PAB, rendering pulmonary trunk reconstruction unnecessary. Because of its bulk, however, the FloWatch-PAB is not applicable to BPAB. As such, our new technique will help fill that void. To our knowledge, this is the first report of a noncircular BPAB.
The benefits of using clips for BPAB are twofold. First, the rhombic clip reduces PA cross-sectional area significantly with minimal reduction of PA perimeter (Figure 2 ). The PA is therefore expected to revert to adequate size after clip removal. Second, clips assume a similar and predetermined shape by using the same applicator, thus allowing a constant degree of banding. In this way, laterally symmetric banding can be made easily. As reported elsewhere, histologic studies in beagles of PAs subjected to BPAB with clips showed less intimal proliferation and subintimal edema than did those subjected to conventional BPAB. 4 Our clinical experience of BPAB with clips indicates that the adhesion around PAs in second-stage surgery is less dense than that seen after conventional BPAB, thereby allowing easier dissection. Also, due to its sharp vertex protruding from the PA surface, the clip is easier to remove than conventional BPAB tapes embedded around the PA. We believe that our new, facile BPAB technique may reduce residual PA stenosis and help achieve a laterally balanced degree of banding. 
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